Background: The assessment of the impact of data quality issues, such as omitting to answer questions on a food frequency questionnaire (FFQ), is important in all study populations, including those in early old age. Assumptions about the limited nature of diets of older participants may influence the treatment and interpretation of their dietary data. Subjects/Methods: The Boyd Orr cohort is a long-term study based on 4999 UK men and women whose families took part in a survey of diet and health during 1937 -1939 . In 1997 -1998 , all 3182 traced, surviving study members, then aged 60 years and over, were sent a health and lifestyle questionnaire, including a 113-item FFQ, primarily to examine relationships between childhood and adult fruit, vegetable and antioxidant intakes. In-depth interviews were conducted with a purposively sampled subset of 31 respondents. Results: Of the 1475 subjects who returned the questionnaire, 11% (n ¼ 161) had missing data on their FFQ. Those who omitted answers to more than 10 questions (n ¼ 127; 8.6%) were more likely to be aged over 70, to be female, but no more likely to report being overweight than those with 10 or fewer missing answers. Follow-up by telephone or post to reassess missing FFQ data was successful for 102 of the subjects with more than 10 omitted answers. Mean intakes of energy, fruit and vegetables, and selected nutrients were significantly increased after reassessment. The use of 'cross-check' questions to weigh fruit and vegetable intake (n ¼ 1383) showed potentially systematic errors in the reporting of these foods, vitamin C and carotene. Analysis of interview data among a subset of participants partially challenged stereotypical views of the diets of older people with, for example, increased freedom in food choice associated with life transitions. Conclusions: Food frequency questionnaires for those in early old age, as for others, need to meet competing demands of being comprehensive for those with varied diets, while not being so onerous that they deter completion. Reviewing questionnaires with participants remains important in this group, as omitting to answer questions on the FFQ does not necessarily equate to non-consumption. Qualitative interviews may aid in the interpretation of the quantitative data obtained.
Introduction
Food frequency questionnaires (FFQs) remain the most opportune method for assessing individual dietary intake in large cohort studies (Cade et al., 2004) . Ideally, questionnaires are interviewer-administered, but this is not practicable for most cohort studies with large numbers of participants and/or those that are spread across a wide geographic area. In these circumstances, postal questionnaire is the only feasible option and this method may affect response rates and data quality. Food frequency questionnaires, as with all retrospective methods, require a relatively high level of conceptual ability, which in turn also influences response rates and data quality. Addressing these issues is important in all study populations. Among older participants, factors affecting the accuracy of reporting are compounded by age-related cognitive and physical decline (Schönknecht et al., 2005) . Questionnaire design elements that can affect response rates, such as length of questionnaire, have been examined among older populations (Subar et al., 2001) . There has been less focus on the likelihood of participants completing all items on the questionnaire (Caan et al., 1991) . Assumptions about diets of the elderly, exemplified in this statement-'Old people tend to have fairly definite likes and dislikes so that the diet of an old person is likely to be more uniform (and therefore more easily characterized) than that of a younger person' (Burr, 1997; p. 390) -are rarely challenged. This paper describes the methods used to address two FFQ quality issues of omitting to answer questions (and therefore potential under-reporting of intakes) and over-reporting of fruit and vegetable intakes in a cohort in early old age. We then draw on interview data on food choice, obtained among a subset of the sample. In particular we discuss influences on eating habits where such influences relate to the assumptions made about diet among the elderly and the central methodological construct in nutritional epidemiology: that we are measuring habitual diet.
Subjects and methods

Subjects
The Boyd Orr cohort is a long-term follow-up study based on 4999 men and women who, as children, took part in a survey of family diet and health in prewar (1937) (1938) (1939) Britain (Martin et al., 2005) . Study members therefore have a measure of diet in early life, together with childhood social and economic data. A key aspect of the cohort study was to examine the association of childhood fruit, vegetable, vitamin C, E and carotene intake with the incidence and mortality from cancer in adulthood . In 1997-1998, all 3182 traced surviving study members, then aged 60 years and over, were sent a health and lifestyle questionnaire. A FFQ was included as a comprehensive measure of habitual diet; however, our primary interest was to examine the association between childhood and adult diet in relation to fruit, vegetable and antioxidant intake.
Food frequency questionnaire A 113-item FFQ was developed (Maynard, 2000) based on the 130-item FFQ used in the Cambridge arm of the European Investigation of Cancer and Nutrition (Bingham et al., 1997) . We modified the FFQ to maximize accessibility for an older population by greatly increasing the font size, removing foods (for example, fish roe, taramasalata) reported as not eaten by 22 of 23 respondents to a test phase of the FFQ, amalgamating some food groups (such as combining homebaked and ready-made categories for cakes, pies/tarts/ crumbles, and sponge puddings) and removing portion size information. Respondents were asked to report on their usual frequency of consumption 'over the last 12 months' by ticking one of nine pre-coded options ranging from 'Never or less than once/month' to '6 or more times per day'. A reminder to check that a response had been given to each question was at the bottom of each page. Supplementary questions on diet-related behaviours and questions on the number of servings of fruit and vegetables to act as a 'crosscheck' to the FFQ data (see below) were included. 'Average' portion size was assigned to each FFQ item using published portion size data (Ministry of Agriculture and Food, 1993 Potential under-reporting-omitting to answer questions on the FFQ The effect of item non-response and attempts to maximize data completion was examined. All questionnaires were reviewed on return. Respondents with more than 10 questions left blank on their FFQ and who had agreed to further contact were followed up by telephone or letter to reassess the omitted questions. Nutrient intakes before and after follow-up were compared using paired t-tests.
Potential over-reporting-fruit and vegetable cross-check questions Using cross-check questions to correct for misreporting intakes is particularly recommended for fruit and vegetables as the long list of these foods in an FFQ can lead to overreporting (Cade et al., 2004) . Thirty-four of the 113 questions in the Boyd Orr FFQ were related to fruit and vegetable consumption. On the basis of methods reported by Calvert et al. (1997) , two cross-check questions were included in the FFQ: 'How many servings of fruit or fruit-containing dishes do you usually eat each week?' and 'How many servings of vegetables or vegetable-containing dishes (excluding potatoes) do you usually eat each week'. The responses were used to calculate weighting factors for each individual by dividing the total number of portions of fruit and vegetables consumed weekly from the cross-check questions, by the number calculated from the FFQ (Calvert et al., 1997) . These weights were then applied to each fruit and vegetable item, and new values for vitamin C and carotene intake were computed. Spearman rank correlation coefficients were calculated to compare the ranking of subjects according to standard and weighted intakes.
Social context of respondents-qualitative insights
During the telephone follow-up to reassess omitted questions, some of the respondents referred to their social situation, for example, becoming widowed, as influencing their dietary habits and reporting. Such influences on dietary choice among a subset of the Boyd Orr sample that had participated in a qualitative study have been reported by Blane et al. (2003) . The in-depth study converges with longitudinal, quantitative analysis on the cohort which showed that higher vegetable consumption in childhood predicts diet quality at older ages (Maynard et al., 2006) . The qualitative data are revisited here to explore themes relevant to the assumption that habitual diet is measured, and the view that diets of older individuals are stable and limited.
The qualitative study methods have been described previously (Blane et al., 2003) . Briefly, in-depth interviews were conducted with 31 people aged 67-77 years. Purposive sampling was used to select potential interviewees on the basis of age, gender, current living arrangements, income, geographical location and health. Interviews took place in the interviewees' homes and lasted between 45 min and 3 h. All interviews were tape-recorded, transcribed and checked for accuracy before analysis. Interviews were analysed using Framework, a content analysis technique (Ritchie and Lewis, 2003) . All interviews were anonymized using substitute names.
Results
Of the 3182 surviving members of the Boyd Orr cohort, 1647 (52%) returned completed or partially completed questionnaires. Of these, 172 participants returned an early pilot health questionnaire that did not include an FFQ and therefore were excluded from the analyses, leaving a sample of 1475 participants (803 women and 672 men) (Figure 1) . Details of the responders vs non-responders to the health and lifestyle questionnaire have been reported elsewhere (Gunnell, 2000) . In brief, the respondents were more likely to come from middle-class families and higher food expenditure groups, and in early old age, to live in more affluent localities. Mean age (on 31 December 1998) was 67.7 years for men and 67.6 years for women.
Of the 1475 participants who returned questionnaires, 161 (11%) had omitted 1 or more answers on the FFQ. The frequency distribution of responses did not show any distinct patterns of answers omitted on the FFQ. Individual questions most likely to be left blank were related to beef burgers, brown rice and salad dressings, with answers omitted by around 7% of respondents. In relation to food groups, there were 4-6% missing data each for meat and fish; potatoes, bread, rice, pasta and other cereals; dairy products; biscuits, cakes, puddings and snacks; fruit and vegetables. More than 10 answers were left blank by 127 respondents (Figure 1 ) who were significantly more likely to be aged over 70 years and to be female, but no more likely to report being overweight, being on a 'low-fat' or 'slimming diet' than those with 0-10 omissions (Table 1) . For the group with more than 10 missing answers, the mean number of omissions was 56 (58 for men, 55 for women)-approximately half of the FFQ-and ranged from 11 to 96.
Reassessment of unanswered questions on the FFQ Contact was successful for 102 individuals who had omitted more than 10 answers on their FFQ (61 women and 41 men), 85 by telephone and 17 by post (Figure 1) . The mean proportion of questions initially not answered on the questionnaire but subsequently reported, when contacted, as foods eaten by the participant (that is, the response was other than 'never/oonce per month'), was 19.2%. There were no significant differences in this percentage across the distribution of the number of missing answers, or between No response (n=1535) Figure 1 The Boyd Orr cohort: numbers traced and alive (up to 1 June 1997), respondents who returned completed diet and health questionnaires and numbers identified for follow-up to reassess questions not answered on the FFQ. men and women. Table 2 shows that the intakes of mean fruit and vegetables as well as selected nutrients and energy, were significantly increased after reassessment.
Over-reporting of fruit and vegetables
Responses to the fruit and vegetable cross-check questions and FFQ fruit and vegetable questions were available for 619 men and 794 women of the 1475 participants who returned the health and lifestyle questionnaires. Table 3 shows that the mean frequency of consumption of fruit and vegetables (servings per week) from the cross-check questions was substantially lower than those from the FFQ. Application of the fruit and vegetable weighting factors to reported intakes from the FFQ reduced the calculated vitamin C and carotene intake by 46 and 63%, respectively, in both men and women (Table 4) . Spearman rank correlation coefficients between intakes before and after adjusting for fruit and vegetable weighting factors were r ¼ 0.76 for vitamin C and r ¼ 0.65 for carotene (Table 4 ). These correlations suggest that the differences in reporting between the FFQ and the crosscheck questions were not entirely due to random errors.
Insights from the qualitative interviews
The view that diets of older people are rigid and limited was certainly supported by some of the interviewees. What is also relevant here is that these preferences may potentially dominate the food choices of their family members. This was a particular grievance voiced by some women of their spouses, as this married woman indicates: 'Oh he likes boring food. He doesn't like any of the pastas or, it's all he likes, a steak, pork chops or a roast or you know, boring' (Molly, 71, lives with her husband). Consequently, for some women the loss of a spouse through divorce or death led to a new freedom in their food choices. The opportunity now existed, for the first time in decades, for some to exercise their own preferences, as this widowed woman stated: 'He couldn't eat steak, or anything like that, or lasagne or anything spicy, so I tended not to have those kinds of thingsyI tended to eat what he liked. Now I have what I fancy.' (Maureen, 70, lives alone).
Men who had participated in food shopping and preparation during their marriage continued to have varied diets on becoming alone. Those who had not participated in foodrelated chores relied heavily on convenience foods. 'Well, meat for example, I don't hardly ever buy fresh meat. It's always something, beefsteak out of a tin. But it's OK you know. And it's just for convenience sake.' (Bill, 77, lives alone). Although this practice was more common among men, some women also increased their use of convenience foods on becoming alone. Others expressed freedom in their choice of foods that had developed as part of a 'seize the day' attitude as they entered old age. ''If I like anything, I buy it. I don't even look at the price. I think 'Oh, I might not be here tomorrow, let's have it today''' (Margaret, 74, lives with her husband).
Discussion
In this paper, we describe two of the quality issues that arose with the dietary data collected by FFQ among a cohort of men and women in early old age. For those who left out more than 10 questions, the number of omissions was substantial. On reassessment of these questions, although the majority of new responses were 'never/oonce per month', a significant proportion (19%) related to regular consumption of the foods in question. Reassessing missing answers had a significant impact on reported intakes. Similarly, in a population-based cohort in Norway, imputation with retest values among subjects who had completed at least 50% of their FFQ increased the total reported energy intake, indicating that not all missing values equated to nonconsumption (Parr et al., 2007) . In contrast, Caan et al. (1991) reported that up to 50% missing answers did not affect the ability to rank individuals; however, theirs was an evaluation of a 60-item questionnaire and the findings may not extrapolate to longer FFQs. The challenge is to design questionnaires that are comprehensive enough for those on varied diets and to address the study hypothesis, while not being too onerous, especially if there is little opportunity to go back to respondents. Among a subset in a cancer screening trial, 900 controls and 450 screened participants aged 55-74 completed a 114-item and a 137-item FFQ. The proportion of unanswered questions on frequency of consumption among controls was similar between the two versions. Although this proportion was still very low overall, it was significantly higher for the shorter FFQ (1.7% unanswered questions) when compared with the longer version (0.6%) among screened participants. The longer FFQ was developed to improve cognitive ease thereby leading the authors to suggest that clarity of the questionnaire, irrespective of length, may be a key factor in data quality (Subar et al., 2001) . The question of whether similar or different information is obtained with self-complete methods and telephone interview, particularly with regard to social desirability bias in responses, remains to be explored. We support the call for research to examine the cost-effectiveness of reviewing and clarifying questionnaires in this manner and whether the process is likely to influence dietdisease associations (Caan et al., 1999) . The use of crosscheck questions had earlier been shown to identify potential over-reporting of fruit and vegetable intakes; however, crosschecking may also lead to potential under-reporting if the questions are misinterpreted and have not been shown to be as effective with other dietary factors such as estimated fat intake (Cade et al., 2004) . We have reported earlier that food habits among some Boyd Orr cohort members were strongly tied up with nationalistic pride and a dislike for foods of other cultures (Blane et al., 2003) . Here, we also give examples of narrow tastes, supporting the conventional view of elderly diets. However, this was not the full picture as we also found that life transitions can alter a person's long-term food habits, and we describe freedom in choice relating to a change in personal circumstances and/or adopting a new attitude to life. Analysis of the Boyd Orr cohort indicates a more complex picture of the diets of lone older men than is usually portrayed. Lifelong single men and formerly married men who took part in food shopping and preparation had better quality diets (determined by a 'healthy eating' score) (Maynard et al., 2005) compared with men, now alone, who did not participate in food chores when married. Whether such traits are subject to change over time, for example, on repartnering, has been examined in relation to diet-and other health-related behaviours (Eng et al., 2005; Lee et al., 2005) ; further investigation is warranted with regard to food choice. We have measured the diets of a generation in a particular context, in terms of both their past and present lives, who therefore have specific life course influences on their food choices that may only be relevant to them. Issues of household relations and life transitions, and the impact they have on the maintenance or otherwise of dietary habits, however, may also be relevant to subsequent cohorts of people in early old age. Qualitative studies have been used to show how current food choices are shaped by experiences throughout life (Falk et al., 1996; Devine et al., 1998) . They have also been used to enhance the development of dietary assessment tools (Subar et al., 1995; Carbone et al., 2002) . We suggest here that qualitative studies are also useful in understanding dietary assessment data, in judging whether we are, indeed, capturing a habitual regimen that reflects long-term patterns and ultimately unpicking diet-disease associations. 
